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(57) Abstract: 



PURPOSE: A high speed bus interface circuit is provided, which 
reduces the influence of a common mode noise and a ground bounce 
and at the same time reduces a swing of an output voltage, and thus 
realizes a high speed and a low power consumption, by driving a data 
driver and a reference voltage driver at the same time in a memory 
interface using a singled-terminated or a parallel-terminated 
transmission line. 



CONSTITUTION: A data driver(H) transfers a data signal through a 
single-terminated transmission line(12), and a reference voltage driver 



(21) transfers a reference voltage signal(Vref) through a transmission 
line(22) of the same environment as the single-terminated transmission line. And a receiver(13) judges a logic value by 
comparing the data signal transferred through the transmission line with the reference voltage signal. Because the reference 
voltage signal is transferred to the receiver through the transmission line of the same environment as the data signal, the 
data transmission line and the reference voltage line are influenced by a common mode noise together. And the receiver 
uses a differential amplifier and thus reduces the common mode noise influence. And if there is a change in a driving 
condition of the data driver, there is also a change in a driving condition of the reference voltage driver, and thus the 
influence of a ground bounce is reduced. 
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E 1£ g2H2J U\± °!E\m\± 7H^E. 

E 2A= a g«oj ^ | ^AIMOfl 2J£J- b«± e!E1H0l±2| TH^E. 

£ 2B^ a £ AIM CHI fcfl± 21 El SOOJ r±rSJ [j|OIEi d2 S ?I£*!£J £!2l2| uf^E. 

£ 3° E 2A01I EAIS ?H^EM ^XIISK* £ ^ f §2J bH^ °]E1D0I^ flSE. 
E 4^ g »82| 731 2 AIOKH 21*1- fcfl± 2IE15ilO|^2i 7H£E. 

E5^E 4CHI EAIB JW^m ^HSSf & b"S2J U\± 2iE110l± SISE. 

11,31 : DIQIE1 EEK3lkH 12,22,32,34 : d2 3d EE! 

13,33 : El AlbH (Receiver) 14 : S2f 36 Eh2J 

21,35 : y\S 32T EEhOlHi 

Vtt : E1DIL1I0I2 SSKTerni nation Voltage) 

Vref : 7|£ 3Sf(Ref erence Voltage) 

Rt : EiDILOOIfl ^(Transmission Llne£J ^ Sffle^SF OHSEICH 3HS d£2J uj-Arl °|01- ais:2J 
a^S «I71^Q. 

R1R2 : 7I£HJ gjElffllOI^OIIAI VrefM ^^5^1 A** £E(Board)CHI Ai 7^^bl(rat io)S Vref 

SSaiHOI £3£EI0i S3 E|A|tf1(Receiver)0U1 £S£!D. 

3^ E1D|Li!0ld(Single Termination) : 2£ Eh2j°| *^ MEJ" EIDILHOIdS 2# BfcJCh 

3IE11 E10I LHOId (Parallel Termination) : 2a Er2J3 EIDIUIOIflB 9ft!Q. 

El A|Ui (Receiver) : 2s Ef°J^ 3STB CO 01 El dHSJ 32*1 Vref 3^3 2^1 dliHorOI 1 E~ 0 

EEl-OIBi (Driver) : 2£ EEH°|(Open Drain) EEhOlhH . nMOS EEKD|tfl?|- -2= (turn-off )'(E 

= 'e-SJEIOI 0(E= 1) DII0IE1 dsf 3£ Er°JM #oH EIAIWS 3 STEM-. 

recA 1-recA n : S AMAI2J nfflSl E|A|tfl 

recB 1~recB n : S BWIA12J n»2| ElAltH 

drvA 1~drvA n : S A0ilA12J a?H^j EE}-0|tH 

drvB 1~drvB n : S BDUA12J n7H3 EEl-OlbH 

refA : a ANA|2| Vref EEMDIbH 

refB : *' B0ilA|2| Vref EEI-Olbti 

23% 23 



2T30I ^otir & J SXX£i g&Jf& 

S b^so Oil 2 El ±X r °l bH^ 2IE1SilO|^(Bus interface) tISDil SC 21££, mt\ £E 

(Single) E= EHEiKParal lei) E1DI L11 Old (Term inat ion)E!CH 51= 2 b EK!s Argofe bH^ SEISM I 
^CHlAi L1I0IE-I EErOlbHSr ^15 2^ EEFOIhHl gAIOfl ^BotO\ El AIM (Receiver ) (HI QOlEi dS2h 
5 d2M 3g&2S^I SE inOIZS(Coranon Mode Noise)°J St> f M fa ^ 2iH 2^ 
«e^(Swing)# Sl^tl^S ^X|§KM H^, 7^ 4^ bH± °JE10IOI^ SISDfl CHti" 

Q. 

^ = E121 ^^|^ (Main Memory) S! Video DilSEIS ArgEI- WMg A|^gj2J £^ ^loH ^E 

^(Bandwidth)OI fi^SQ. 0|E1^ fi^^Zil °^Aj?|7l SfSHAJS 0J0IE1 d2l 2^or^ Hi 

± °IE1iH!Oi^0il CHt[ SS^I- HfioKU-. XI y 20B& TTL Bi^ °iE110I^^ dS ^El Argil 

Oj SCr. 50MHz 0I^2J AI^S ^EOilAl^ 2^ ^E£f S§ §^§K)I, ds^j ^Ah 

9} m% (Ringing) ^^Oil 2|oH H^SKHI OlEi^ S^ilS 0± S®AI?|^ ^01 ^ 

1 Afg^h^ aeiCfl LVTTL(Lov Voltage TTL)£ 10014Hz Al^gj ^EOflAI ^ AfSEIH SiSiQ. 

LVTTL °iE1iHI0l^ ^E 100MHz 014^ Al^ ^EOilAi^ TTL SEiffllOl^af O^rXl^ 

±22} sm ^ otEi 7w g^i^ e^iera ^§oi oi^qk oiei*> ^^im ta^t^i 

6TL(6unning Transceiver Logic)0ILK RSL(Rambus Signaling Logic) 2!E15ll0l^7f M?^\H Si^LK -g^ 
EE ^(Common Mode Noise) Oil m*8lO\ 2^ ^ 3±AI?|^OI t^?il?^ 2i2iCK S 
WISEI2J °]E110I^U H^£S ASIC2J tH^ 2JE15IIO|^0il SJtJSKH, §1 SE iOI^Ofl CH^ 

Stfl sj>il ^ Sa ^m Ahg^rE^ 7^ 2q ^SM 4'*! to. 

JEDEC(Joint Electronic Device Engineering Council) JC-16 M2r^l£l5l^ SDRAT4( Synch rorous DRA 
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W)0fl Sfe ojEHHIOI^S 6TL Egmm SQ. ESJ 1 .6GB/sec 0I9H3I SE^(Bandwidth)M 

= Bfcfl± CI!2(Rambus DP AM) (HI Aj^ RSL(Rambus Signaling Logic)! 2!E1IHI0I^ AF§SKQ SICK STUIf 

rsl eiEiioi^^j n*^ sasra osa- ira. 



Ol TO itJ nl JL. 








3* 


GTL 


^(single) 


aoomv 


1.2V 


0.8V 


RSL 


'iM'tsingle) 


IV 


2.5V 


2.2V 



£ 1£ s2H2J DilSEI e!E1H0|^(6TL E^ RSL)2J WHEOID. 91 E1DIL0 Old (Single Termination)*! 
£1£ Ef°! (Transmission Line)(12)l EilOIEI Sl^ffi, EEK3IHI(11)= 2= EEil°i ^22j nMOS 

M*HXI^Ei(MNI)7|- "Ej-S^'EIOI 0" DII0IE1 fi, 'E-S'HQI T QI0IE1I 2W EEhOlffl(driving)*!a. 
ElAibH (Receiver) (13)= Uim7ISA| S 2|^0ilAi ««S 715 2S(Vref )^ aiTS EilOIEI ^5BJ 2^ h i 
HIISSIOI "O'a- T QOOIEIff 5«tH^. 01 UL 21^ 715 2^ £E(Board)OilAi EilAI^EiM(R13r R2)S 
^E1 °MCH7<j ^ * r 2J E|Aim(13)0flA1 S8SO. 21V CHI A] ^^si Vref^ EiO|LUO|2 aS Vtt 

ej g^OILh S» Er21 (12)2| ^92 5h ZLEr^E bJS±(Ground Bounce) CHI [&g EErO|tt12] 
&Ztm *T3%* ^ £12iCr. [&EW, 2|± ft^ SS S§ 0\± §E2| 0^(Margin)M i£Q SXliT 
4= ¥40il S£EL 0I£ 2]Ei5ilO|^2J H^, Ai2q 4f£A|3|£0l *il£J fi2!0| SP-. E*h Eii 

0IE1 a«DilAi EM I (Electromagnetic Interference) gJgg M0I7I WHAfe, 7rs^r2 aS2J ^a 
^(Swing)# 3±A|?Utt tlO. 6TLOIU RSL2I S^OilE 800m V, SH" ^s^OI 

R:?2|E£, e^HDI EMI gr«OI 57|-5r^ £XISO| 

[OEM, £ 971 SHISS £|^ r 01 Ol^Oia ?12.£W, £ iT22] 91 E= HHE-i 

IS ElOIOHLI^a a£ Er°Jl Arsor^ OilSEI S!E«||OI±WA| Ell 0 1 El EEfO|tti2|- 715 3S EEf-OI bH 
M lAIQil ^^rOl EIAIU101I S^t,^^ EE hiOIZS ^ HE^E Hf^^Ei Stm is ^ 

Sin, ^aichi ^ aasj &±aih ^ 2iCH n^, sae? ±si 41s ai a bi^ sieihoi 

± tISM Xy^§r=Cii SID. 

C1I0IE1 i!2:M ai^r~ QflOlEi EEHDIbH2K 9^1 91 E1D|L1I0|^ei si-goj s ^ ^oi# 

e^ioi 7is asi dsi ay^h^ ^is eei-oiehsk 9^i a^ ei-°]i ^t\o\ ae^i duoieh as 

715 ^21 HIJneiOl S^iai SS^fe ElAlhHl ^Hl^fe ^S^S SJ-Q. 971 DilOIEI 
EEr0ltH2r 715 a^ EEfOlbH^ Ecil°j MSjXI^EIOIQ. 97! EilOIEI EEhOIWSr 71 

5 a^ EEHDIbH^ M^EI ^?52J HI-OIMEI- M^AI^EiE 7rseiCr. 3EIJI, 971 Ell 01 El EEHDibH 
21 AK3|£7r 715 EEKI|B|2| AKJI^MQ ?Ui 4 a^lfOI E "ZW i§2^ 9 

71 HOI El a 22r 715 aS" d2c CH7I 9"EH CHI Ai El 011-1101 a 32f(Vtt) dl^M ^AI^HH, 97 1 Ell 
01 Ei a 2i2r 715 aS" as:M a^fe S^, 9-71 715 aS EErO|bH7F 2173 ^^01 'Vtt-AVR* a 

s ai^s an, n agon -o* ehoiei- 971 duoie-i eek3iui7f ■§i-^e , eioi Eioiuioia as as 

H. T Ell 01 El ^ EilOIEI EEhO|H17h 'g-^'tiOi "Vtt-AVD" aS" 31101 £1^ 5# t!Cf. 

971 ^9oPI ZmW, £ OB Bi^ °!EilOI^ f|£^ 91 EIDILHOI^i! n^H°J 

a^ EI2I# Mold a?H2J E1I0IE1 aioh^ a?H2J LilOlEi EEfO|bH2K 971 91 E1D|L1I0ia^ ^ 

mtl a^ Er2JS SSKM 7I5 as i!2f a&^fe 7I5 3S EEKDIB12K 97 1 a^ Er2JH 1 

5101 a^ K & n7H2J EilOIEI a 221- 715 aS" ^!2i H|iluK31 S^StM E^o^ n7H2J ElAlbHS ^ 7 
93 S A S! S B2K -971 ^ A2f B AHDIOil n?H2j EilOIEI a^l a^fe 91 EiOILUOia*! a^ Er°i 

sl 715 as asM sstfe 9i EmiLjoias a^ Efei# ^uit!- m^s.^ 

9-71 ^# iT95h7l zmo\, B ^S2J EEhE bH^ 2iEfflOI^ tl^~ IHE11 EiDIL1IOI££! n^H 
2| a^ EF2il mom rOm laOIEI a^h^ EilOIEI EEr0ltH2K 971 EHEil EiOILHOia^l § 

o»ti- E^2J a^ Er2l^ mt\0{ 715 aS aHM a^3r^ 715 aS EEI0IBI2K 9-71 2a Er°iM # 
ol-OI aBS n ^H2| EilOIEI as:2f 715 as a^l HI 1251-01 n^H2J E|A|bHS 

^SS S A 9 BEL 971 m A 2r a B AhOIOil n?HS EiiOlEi a^M a^Sr^ SHE11 E10IL1IOia£! 
a# Er2J2K 

7i5 as asM ae§fe sheii EioiLuoia^i a^ ei-2im ^ui^ 3^ ^sss ^q. 

0ISK B s^2| ^4'A|0!I(HI Shol-01 g^E3M &^or3A1 9A1I^I ^S*|EK 

E 2A^ B ^S2J bH^ °]EiiHI0|^2J M 1 7H^EM EA|*> ^£g, 91 EiD|L1IOia& 2a Er°« 

d2)§ m\o\ EiioiEi asm a^fe qaoiei EEroitHdnah 971 91 Eioiuioia& s.^21 

a^ Er2l(22)M PorOI 715 as £}3iM a^r^ 715 2S EEHDI tH(21 )2L 971 a^ Er2JM Mo 1-01 

aea EiioiEi a^2f 715 as a^i uiiasra s^i^m sasfe EiAibH(i3)i ^uimso. 
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E aoOOAj^- f§ EH HJ GTL01U RSL &E1M0l^2f gEI 715 3S(Vref ) d^h Ci!0|E1 & 
321 a£ Er°il ^oKfl EIA|bi(13)0ii 2^Lf. WEM, CilOlEi dsHJ 2§ Ef°j(12)Hf Vret 
S£ Er°)(22)l 3l5r?fl 3 HH«§ra, EE kOI*2| 2**1 H|£SWI SO. El 
AlbH(13)^ £^711 ArgmHS CilOlEi EKK12)jU 715 3S Ef°J (22)0il o 2J SI EE h:01* 
2* F 1 IS/ £ SID. (gZH2J OilSEI ojEISilOl^rOflAi^ 7l5aSEE!2J &30| CII0IE1 Er2»2| Q 
2Q.) EEth Q*2I EEKJIUPr aOilAi^ SAjOil 3H7F H^>1I EICH HE^E Hr£E7h 

i^S^l OIS ei*? CilOlEi EEK3lbH2J :?g ^2 Oil 2^01 »7|£ 3^ 715 3S EBj-OIbHOilE ITOI 
HEK^E H^±21 S* f l l^AII] ^ SiQ. 3U0Ui CilOlEi EErOlfcH^ Vref EEK3ltH2J 
37ICHI HISKM 3E^ iO iR0IQ.(iD : COO I El EEJOIfcH7f- ^§o^ aUlf, IR : 715 3S EEH3IHW 
SI5SF). 

E 2B^ S Sfg21 bH^ eiElfiflOI^SJ CdlOJEi d2 SS Vref a£2l EHgOJIOICr. EH 71 #EH(HIAi^ Cil 
0IE1 a±2f Vref £^ 'Vtf y^S SXm r Il 2JE r . CilOlEi EEK3|HK11)7r §^K)j E0 01 El 
a£ Er2!S BtH EIAIbH(13)^ aSWfe 3^, 3*1 Vref HBHDI bH (21 )7h g5|*IOt "Vtt-AVR" 

a a- aias an, ei^ aoia eekmhkiiw hmi, o" aioiEi^ cnoiEi Eaoimdipi- 

'@-fi='E|(M 'Vtf ai^l SflffKQ, T CilOlEi^ CJI0IE1 EEHDIbH0 1 )7\ '^-^*£|CH Vtt-A 

w as aiaoi sd.(b ssmai moiEi EEfoibH°j m vref EEroiasj m\ m\o\ i avd 

I I AVRIOICK) HgOilAi^ ED0IE1 T-'O'-Ti 3^3££ M L J tlfl21 CilOlEi a£2r Vref a £21 HI- 
SS UEKS 20ID. 

£32fi »g2| hH^ °iEiIHIOI^21 XHJ 1 7H^E21 a AIMS EAIt> 2^ EIDILflOld a£ 

Er£!l 15101 n7H21 CilOlEi ffii 3S*r= o?H2J E0OIE1 EEJ0|bH(drvA1~drvAn)2h #7| #1 EiOILii 
Oia& liltt S32J a£ Ef°)l SofOl 7I5 32" dsi aBSfe 7I5 SS EErO|Hl(refA)2r, #71 

a^ Ei-as iskm ass n;HHj LiioiEi a^2h 7i5 as a si Hiinuioi ^^ztM e^oh^ ^hhj ei 

AIHi(recAI-recAn)^ ^ gj /ffl. Q^WS S B2K #71 S A2f S B AfOIOil n^HHJ Q 

oiEi asM aim= #e EiDimoias a^ EfeiiK 715 as a 2:1 a^^ EiDiuioia^ a 

^, E 30ilAI^ S A2I- a B Ami Oil ElDILOOiatlOi Si^ L1I0IE1 d2i K8HJ EEh 

OIW^ EJAIbHBJ 311 EAJtf 20IQ. WIS MCH a AOilAi a n7H^l CilOlEi aSS S,^ El£ll M 
SH aStO a ASI n^HHJ EflOIEI EEFOIbH (drvA-drvA n)2F Vref EEH3ltfl.(ref A)7F ^^EICH QilOIEI a 
22f Vref a^# a B2] o>HHJ E|Aim(recB 1 ~ recB n)S a^tlCh S BOflAJ a A^ n^HHj 

DilOlEi a^e a£ Er2Jl loH a&^S a BE! n7H2j EflOIEI EEI-Oltii(drvB-drvB n)£f Vref EEJOIfcfl 
(refB)7r ^^EICH EflOIEI Vref d2f a ASJ n^H^l EIAIh«(recA 1-recA n)£ a^tJCK 

E 4^ g ^S2| bfi^ °!EinilOI^HJ M 2 7HyE0|Q. E 2A2f ^E| 1^1 EiDIUIOI <3£ICH ^ 
a^ Ere.»CHIA1 H ^SOI ^^ElOi 2iQ. 

#7! DEIS ElOILHOiaa a^ ErSIS #5FCW EiJOlEH a Hi Si^h^ EflOIEI EEhOlbH (31 )2L 

#71 KHEil El DIL11 01 a^! a^ Ef£il #3K)1 715 aS d2i a^r^ 715 aS EEF 

OIEH(35)SK #71 a^ Er°ll #5^01 a^l LA0IE1 £±2} 7I5 3S HliH^fOl 5.^1- 

^ EIAIbH(33)M ?bl*»a. 

S0flA|2h 0IS7rX|S 715 aS(Vref) a^Sh DiJOIEH a 2^ a^ ErSIl SoKW ElAlbHOil 

a^EIES, CilOIE-l as2j a^ ErSi UK Vref as^J a^ EfOJM 3^oMI ^ HHxI^r^ SB EE kOI 
^21 StfS is ^ SiEK Etl, E 2AS1 7^11 7HyE2r 0r^7rAIS 3Er£E HrS^°J 2ltt 
DilOlEi EEtOIBISl ^aCHI S^OI 4571^ g?, Vref EEhOlbHOilE ^0! «j-SEIE^ HEl^E HIS 
^2J St> f l ^All 4= S!Ch IHEil ElDILOOiaaOl 3?, a^ EE! AOilAi 2J as SWS S| 

I 4: 2iOj #^ EiOlUIOiasj S?SEf a 2^1 2H^1 ^ h ^ HXIEh EflOIEI EEfOimSI- Vref EEF 
0lbH7f ^guHOI: ^fe a^7h g7f^ a*! ^S7|- ^7f^HIh 

E B ^ h S21 Jl^ hH^ °IE1fillOI^2l *J| 2 ^HyEHJ ^AiOlll EAI^ EiOILilOia^! 
a^ EE"! ee^Oj n^H^l EflOIEI d2i a^ofe nPH^l EflOlEi EEfOltH (drvAl -drvAn)2K #71 SHEil 

Eioiuioiaa £^21 a^ EhSii wtj- 715 as ase a^r^ 715 as EEmibH(refA)2h, 
#71 a^ Er°ie Mafoi a^i tfm eiioiei asa- 715 as a^M Hunahoi e^as n?H 

2J EIAlHi(recAl-recAn)^ ^ a W Or^rXI^ ^SS S B2K #71 a A2I- a B AlOIOfl n?H 

21 cimiEi a^M ae§r~ ieh Eioimoia^ a^ eeiik 7isasas:s a^fe hbeii Eioimoi 
a a^ Ei£is ^uit_cK 

017IAj^ #71 a A2F B AFOIOil Mim Ei DIL11 01 ^EJ Oi &30IIAI CilOlEi a 5:1 EEfOI 
bfjSh E|AlbH2j 311 EAI^ 0111 101 a AQ11A1 a B^ n7H2j EflOIEI i^l a^ Er31 #5H 

a^Sra a ASI n?H21 OOOia EEK3|bH(dr^drvA n)£F Vref EE|OlbH(ref A)7|- ^^£1CH EilOlEi a^ 
Vref asS a B21 n^H2J EIAltH(recBl - recB n)S aBtO. 

DrS7CTS, a BOUAi a AS n7HSJ EflOIEI d2§ a^ Er31 WoH aStrS S B2J n7H21 QIIOlEi EEh 
0|tfl(drvB-drvB Vref HEfO|Bi(ref B)7h ^§£101 EflOlEi a±2h Vref dSf a A£I n7H2] BIAIbH 
(recAl-recAn)S Si f §EK 

SOilAl dr2f ^OL £ SS2J tfl^ °!Ei5ilOI^ SSOll BJuhS, 21^0)1 Ai 4S#£I 715 a SI 

Al-gStfl S^H, EflOlEi EEHDIbHSh SgtT S30ilA| 715 aS EEFOIbHS 715 aS a^7|- ^#£|E^ 
a 21 LH^ HEh^E H^^Oil 2J^ Stm is 4 SiECH, EtT CilOlEi as SI Vref as°J a^ EF3 

II ^SK?fl UHxIufOl EE irOI22J St, f E ^A|^ 4 2iQ. 3EIH, g ^ K S2J 715 aS a 
2^ CilOlEi QH°i- EEfOI^JEIIL CH7I #EH(HIA1^ 'Vtf aS^l S73§rHS CH7|#€H0{| A|2J 
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ggfi*t ^21 H7W ^ §2H3 Bi^ °JE1IHl0i±2l- UliSSICW SS21 gg^t &± 

AIH £ 2*01 CilOIEI A12<M £S7h 7FsSK3l, EMI ITgE 1^ ^ OH^ ^iOiy 2^71- 

Of#y £ gS2J d^§> W1AI2J THAIS 20IDL S2X£fS £ «^2J AteHH- 

g?1 oKHI/d USRJ- 4*§, ¥7F§01 7^W 30101, 01 0I^°| «M g^ej g 

91 Oil 2<£S SOhOI: V 201Q. 

3^ 1 

£)B EIDILUOIdS 2£ Ef°iM □101 Ei dsi 3§?§fe QI0IE1 EEKMWah 

#71 £1^ E10IL1iO|Aj£i §SSt E^2J 2^ EfSJl mt[0\ 715 S2f S^fe 715 S2T EEK3I 

tfl2K 

#71 2£ EF2iM EofOI 3^3 C1I0IE1 AJ22I- 7I5 gg- AJsg Ulia^K31 S^IZts ElAlbHs 

7Him= ^§^s m^r ejEinoi^ sis. 

Xil 1 «HN HOW, #71 CHOI El £301012* 715 23 EEK3lbH = 2^ E3I2I 2^ S2HAI^E1°l 

21 m^z.^. ufe w± °}Emo\± sis. 

a 2 tMI S01A1, #71 HOlEi EEK)ltH2J ATOI27I- 715 B2T EEKMH2I AI-OIZEfiD 5HA1 7^ * 
Sizr SUlfOI 3 |gog ^ j)^ oi Eini|0 |^ tis. 

XII 1 *HHI SiCHAi, #71 QiioiEi EEK3IUW 715 33 ESIOIhHS M^EI 7£5J UK3ISE* ^A!^ 
E1°i 21 ^§^S B1± °JE1uilOI^ s|S. 

a 1 tMI aCHAI, #71 CilOlEi aSffl 7I5 33 CH7I #EHMAJ EiDIUIOId 33(Vtt) %m 

m £xmo, 

#71 QffOlEi AJSfif 715 33 dsi 3i?S^ 2^, 

#71 715 33 EEHDIbO 2173 gS^HM 'Vtt-AVR' 33 MIS EIH, 

a aeon o 1 dooiei^ #71 oioiei ^aoibH^i- s-s= eioi eioilhoi^ ssj eii^m, t choiei^ 

L1IOtE1 E EH3 1 bH 7 h S-^ 'EICH 'Vtt-AVR" 33" 01^01 £1^ 21# ^S^S §fe 5^ °]EilOI± 

SIS. 

#e E10IL1IO|Aj&! 2^ ^oi^ s§|.oj n ;H2J L1I0IE1 Ai^p 2^5^ n7H^I QI0IE1 EEfOItHSh #71 £ 
m EiOILHOIAj^i 2^ EFSIg mt[0\ 715 3^ ii'Hl Slfe^fe m?H2J 715 EEHDI 

hH2K #71 2£ Ef°]# WohOl n^BJ QilOlEi m7H2] 715 2^" UII3SH31 S3J^# 

n7H2J ElAlbHS ^ ^#3 g A ffi.S B2K 

#71 *J A2h g B AfOI&il n7H2J DflOlEi d2f S^3^= E10|L1IO|Aj£l 2^ Ef£j g m7H2J 7152^ 
AJsM #3 E1DIL110|A1£! EF°j^ 19£S^ Bi^ 2iEiSllOI^ ilS. 

M 6 %m S101A1, #71 n, rag AfS£°l ^S^S 2IE1S10|^ tIS. 

Xfl 7 ^Oil SiOiAi, #71 AIS^ rag l<m<n°! ^S^S §fe tH^ °]EiiHIO|^ s|S. 

Mim EiO|L1jOI<M£i 3^ Ef°i^ goW DUO I El dsM Sgofe LflOJEI EE}0lbH2f, 

#71 imm EIDILIIOI^ ^3^J E»eiM e^OI 715 S3 *JS:P 715 S3 EEI- 
OlbHSK 

#71 3^ EF2IS MofOt Sif£! QilOIEI ai^SI- 715 33 U\&t\Q\ SSj^g E^uh^ ElAltfg 

7H|5^ ^S^S 5fe bH^ ojEllOl^ SIS. 

10 

Mim E10IL1!0|Ai£! 2^ E^m #§f01 n7H°J EflOlEi ai^I Sg&fe n7H2J QU0IE1 EEWIBI2L #71 

mim EiOILIIOIAjS Sg2j 3^ EFSIS 7IS S3 d5i S^fe mfflSI 715 ai 

3 EEhOlbiSK #7! 2^ EI-SM #ofOj SgS n?H2] Q0OIE1 m7H2J 7I5 S3 d2f Ul 125101 



8-5 



m 1999-002552 

g ttt « B AfOIOli nJH^ CilOIEI HH»fe OBI* EIDIUOIfiS 2£ Effi! 3 mfflSJ 

SB«t£ IIBIB EiDILflOISS 2£ £12! S ^Ulti" 211 i§i fcfl± °!EHIOI£ fl 

5. 

11 

Xfl 10 *NH1 2J01A1, <S7\ n, (I? Xfg^S! ^SSS 5^ hfl± S!E1B0I£ tIS. 
12 

XII 11 tJOil SCHAL m£ 1 <rn<n°j 31 Sfe tH± °JE1SilOI^ tIS. 
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